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£ iSE ^ttfll XHgOl »H1 4= 2ib ^Bl^ *Hs°1 5 3 Oil ±3>2t0\*&m S^ofb ^ 

^ 3» 30|q. ^SBIXIHOIIb q^32] g^g^o^ agg^s S cq sg 0 | § 
££101 2iQ. 

ss^ge bixihoji Aj^ nymb s?i a S3 §&Hoiq. 



£7 

931] 

XII 1£b g X||1bH**|& 4'A|0||2J gaf^ 3Jg q^32j SfCH& 

X||2£b XI1 1£ Oil £A|=! EVt± q^3^| »CHS §SE. 

X1|3£b X||1£E0|| £A|£I 3!g q^32] 3FHSA|B|2| ^0|3^ HBH^SE. 

X1|4£b ^ ohgoj X\\2U[*mm 4'A| 0j|2j 5£f± q^3°l SfCH 

X1|5£b *l|4£0|| SEA|g q^3£J ^^eAjBIYSi CH^ei 0F0I3M H£H^1£- 

X]|6£ °j *|7£te M yjgoj ^|3UF^xj^ Oil g £A|& X1|4£ » Xj|5£2|- ft^ff £S - 
X1|8£ ^ Xi|9£b £ ihg°| X||4blha-3j^ *JA|0j|# £A|of *||4£ oj xi|5H2t S3. 

xinotb £ as q^32| oil xi oil as^i sastfceil oi^Eib Sxis 

X1|11SE~X||14£b M ^go|| Cq-ej- 01 &| HS^f g^o^Cil OjgElb ^Bfojg 12J ^^0||A|2j ^0| oh 
2211 £A|EI ^LHE. 

Xl|15£fe g ^SS| S^^: 531! q^3# 0|g^Q1 ^3B10|M <M0| g^^l S^^^2J ^LH£. 

Xl|165Eb dS?l#2J q^3§ 0|gmS ^3^01" £A|^ Xi|15£2F ^Af^ £ 
S- 

g £EA|ot X1|15£2h ^RAfoF 

Xi|18£b Xf§ie(^ ^3^0|S 7|^IS SEAlEl- ^H^^eJ 



XJ|19^ XJ|18£0i| £A|§} Xr^gBr^ ^3Br0|«j 

X1|20£b £ 3JS C|A3f 0|gS r 01 %± ^z}± jigg SS |x| ~-oj 

I1|22£ °J XJ| 23 S #01 S ^IH^j^o] ^gi^ q^ 3 o| o| 

* ^fi^MOll PI& ^22J ^« 

13 : Oil X| 14.14b : §71 

15 : U-X r £&2| S 16.11a : 5^ ^ C|^3 

G1.G2.G3.G3 : e^r^ LI .L2 : ^3^0|M<y 

Y : *|g 15a : V-X*2gf2| g 

41 : XI X| E||0|S 42 : S|2E||0|M 

46.62 : 5E|o||H 61 : H£|M 
63 : Q.mW&± 



[»S2| gAlB SSI 

£ iS8 s Bt A 51E|(glass cutter) QA| 0||1 §CH . gj £^ ^Br^ £j 5? = B|-^ S! S?l . CHI S & 

01. &Xf£f ^ f^| XHMOII ^3£|0|Mde AlPltr P^30|| SB 3J0IQ. 

Sy^&OII AH?I£] ^3£[0|Hde £|^0| gS^ffOll 7 r if OH 32^ffg »Hb £r2J Dr^i (line mark)£ 
SBtfOII. qo| = E^ XH^Oil ^3£[0|^>dM AfPl^dl 0|g£IHQ. Z23U g±*y 5>f 

brO|E(tungsten carbide) £F_b ±39 Q0|SE2f 3§t[S2] gufO| ^3£fO| «£1 (scribed I i ne) H 

AfPlbm yai o|g£|Oi sq. 

1979^011 SJS d§ S^H 54-180463^ 3^2S E| Oj A| . *{30| =^D| a| 01 E.i Oil ^0|£|D| 

E1°l ^£r^ q^3(glass cuting disk)M JUAmJl ?IQ. ^ q^3 ^21 S| 2 d\ 

J\ 3\m 0| ^fflSS HoH *H§0ll X|X|£|0lAi oH^OI ofs^o^ ^CH 93g3r =A|0I| 31 

§ q^3^r ^Sr^Oil H. 3&[± q^3b 0| ^Bf±5^ a|25rS Ai ±5.£}0| *d 

e AHZjq. 

^Oi|A| ojggt ^S01| CCrBr. 4=^El £0^ £ 210|| £A|£]Oj a^0|. ^§q^3(1)^| 2|^E¥ur 

as m^m^m aisapi ^sh ^is^is sewixiwoiiai itu^ miiy^ioi aq. gxi^ ^dr± ^ 

q±3°l SS0||X|(Q)21 SS Mfr^l ^ ^ ^Br^5r0|| Ujor 51^ q^3£| 3AfS ^l^sj- ^o^Aj 

^5^01^11 asofe £^q. 

^1 CHI AH ^j^^l^^l S&r^ 51^1 ^l#0i|Aj. 51^ q^301| H0O| 71^8 ^&0||X|(Q)# S^SPI 

?ioH 51^ q^32J 2J^3¥f mi^S°^Ai g^l W eiX|£7r Hi ° Oil, ^^^l#2j 

51^ q^30il 2j^H qquib ^3^ois ^01 ^§ajo^ gAgsi qqyq. 

1994^ 33 10 ^ S^H XII6-56451 £«| 71IXH3 51^ q^37f «|12!3S SMOII 

A|=! 3!§ q^32j ^XJIS Si^2^ sHSmaq. £ 22 a £ 23 e Oil AH cn^oh r4# 

^£f^ 5!^ q^32j PH^^ir 3££0|q. 

5E 22 §y £ 23g ^ZSorS. ^S^Ii^J 51 g q^3£| 2|^^¥^ ^ £|X|S01| 

el^OIIAI ^Ar^o^ br^^o^ ^o|^ SA^ ^^T2(2)g §^or£^ IHIE'£|01 2iq. ycH^ 

3ArS ^^S(2)8 53 Mfr=!S(3)S Xll^ort^ 3 Of 91Q • 

^ S^oii. 3^ SBr^ ^ oj L muoii oieti^ as Mfl^i^e Sgei^oil ^ q 

^32| SAr* 3S|^^£^ £J 01 212. ^35|0|g ^§ ^ 23i E_^A|?|X| =u r q. 

(a) eeBf^^F ^3B|M<ye Md[0|3(^E*)S ^ 2iq. 

(b) ^3B r oi s^^pi z\m zin q^soii ^ r ^H3 ^aioi^aoi *na, 

(c) x|H (chipping) 0| B ^Br^^r ^3£[0| H CCf^ «B||0|31 OCH 5! Oi|X|0||Ai S|^Sr=iq. 

^3^oi s sa# °^A|^|^q| sJir^ieJ 38 ^£f^ ?m c|A 3 f xii^dfe ^oiq. 

^^iepi ?|oH. m 2|^!0| esr^ XHSOII 7^oH^ EH S^^ XHSOI ^£11013^ 4^ a 

b ^BrA XH§2J H0OII ^3^01 Oil g^of^ ^SrA P^3f XllS^q. ^§2J 2|^^!S0| 

1-20mm0|2 ^§2] ^M\J\ 0.6~5(jmO| C|^3b ^^£|X|H1 g^tPI ?I^H ^§£| 

y\ 90-160° ^ ^Ar^ U^^o^ t}||^j£l s^^q. 5ig q^32] g^§£S 3«fst£f 

^^r2|xiE0iib hs~^oi s^eioi aq. 

0|£t£[ HS^^e ¥^^|X|^0i| ^xl nyorb g&H^ ^ aq. 

M^Pr ^2>S| ^S| ?|Xi0l|Ai ^^0||X|^ ^goHAi ^^2| ^0|7 r 2-20 pm^ ^0| H r ^^o[X|E!. ^ Q 
^3^1 2J¥ 5] S0II afclf 31* 4- 213, £|X| ^0j| S^l ^§°l Hfxl 20-200 pm2J ^01 H r ^ 

mxieh 5ig q^ssi ^§ 2i¥ sisoii ccfbt 4- a^. qxi^oii m 20-200 ^ 

mi geie ^xiei 5iu q^3^i ^§ 2.1 3 oil ccr^r ^ aq. 
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gOI H|£*2| §e U-XfS^2| SOI 3. ZfZfoj go] ^gygoi 0.02-1 .OmmO] £0| b[g?|5m. 

£ U32| 5£f^ P^3^ 51! q^32| 21 ¥33011 Ct}B| gif ^ 22b ^3£tO|£J mgO| 

1.0~60Kgfg ">O0 A] ^3£}0|«J ^£ 50-1 OOOmm/sec ^ ^Bf^ XH§2| 301 qBf AH^S Hfl £|CH ^3 

dfoi^i ^se qqycf. ieiu, *j§j^°^ ^3£joi« snot!* gst^g- ^ipf dh^ ^tiu zts= 

^ 0H¥ 3£ S?. Oj|S MS 100- £! S^. DH^ ^3^0IS ^§0| 0|gl 4* 91Q- 

£ 1 CHI Ai £ 3M §,^o[0, s ^go| un**i& X||1^A|0||2J ?Jg P^3(11) ±321 ^HPf TO|3 

±§2j simziaoi ©el em. ag q±3(n)oiib xixi ±nm(£Aimxi af§)# 4§5fb 

gfe!=PS(12)0| ^^£|CH HQ. 3!§ q±3(11)2| q§ 2|^SAj£|b BW« HHf = o S Hi|^£|01/H ±S 
21 28^ ^mo\0\ ^ £|X|£(ridge)S SSffQ. 

£ 2 §y £ 3011 £A|£]Oi 2i^0|, 5Jg q^3(11)2| ^S0||X|(13)0||b SSq±3(11)2| ^J^Oil AI 
£ S?l(14)2f U-XFH&2] I(15)§2^ 7?^^&J SS Ol^OIXj 22 q. 17|(14)b 

2J^2| U-X|£°J2j g(15)2| ?|^^^E1 ?H0||X| (13)^2| S^fX| q±3(11)2| &M£} ^ 

Sff feopt hoi a. z|^2| ois«b S?l(i4)fc ^§ q±3(il)2i ±g©| n|« s^s ¥ 
II aq. 

£ 15b £ 1-£ 3 Oil £A|3 = gx 31 S q±3(11)S 0|SS££A|. ±3^01 i=»£! L,g! ^0|p| l.lmmO] 
&^^(G 1 )2| Yzr BS£S £Mlff XH^e Cfgif ^q. 

q±3 5|g0 : 2.5mm 
q ^3 T : 0.65mm 
^ 1 2fE 29 : 125" 

14 : 125 
S^j^OI H : 5pm 3J 
E|*| P : 63 Mm 

£PI q±3(n)b ^^£}^(GD2j ggiu an q±3(in)2] ^oiixi d3)2j ssoiiAi ^sms » 

g0| 3.6kgfS ^OSM ±3^0|«J ^£?f 300mm/sec^ &S^:MGi)2| M^Oil 2| £S £1 g df^ 0|§£j 

q. 

£ 150|| £A|£|01 2i^0|, a^ q^3(11)S Si 2 S^oPil 0|§AP|°£JM. & ^£|^2j ^0O|| 

^ S^^Oll 21^H HA|S| ^3^0|Md(L,)0| g^^ri. a^ q^a(11)^^ &g5|^(G 1 )2| ^3^0i| 2j£ 
^ 0|^^ \L\\, &e^^(Gi)2j ^Wl aif°S ^ q^(run deep)M X| y M^^OI (KjHAlEjOj 

21^01 ^^q. OfO[3^ A\mo\\ 21^3 . 3^3(K0 ^£f^E.KG,)2l ^ZHIOil 962m m^FXI 

q. 

^3. £ 16£ LlmnOIH ^i! q^3(11)2| 3^|2t &g 3?|2| diS ^1^2) q^3 

P OlSmoi §SS ^3^0|Md(U)e XiqXISi OiCGjoh 5@?^£ £2. ?10||A| >i£f ^3 

eiOI^J ^EH^ ¥^^^1 £A|^q. £A|£|01 H^0|. ^3£fO|«d L 2 (X| 21oH ^^(K 2 ) 

oi g^Ei^cii oi M^e ^ ^§2j a§ q^3(ii)s oiemoi ?iqaq ^. i3o M m^ 

^(G 2 )2| §3£iq. EES. £ 16011 Ai MSo| ^ o.^0|. ^3^0|«d(L 2 )^ UqUi^ 

2J §^ C 5BF^€.KG 2 )2| ^Xll atfOII ^5!S CHf^^o^ n^Bf^(G 2 )21 ^S^2j Y Oil Af ^^o^ ^IS 

(chipping)OI ^BtSQ. 

tt[BMi. S^!0| £ 1621 5^^(62)011 £A|£|Oi 22b ^\ 3^^521 ^|0j| >1£l^ 

o| §£]£|X| ?^ 3? DH^ e M£l|0|3*j0| 2^ M £||0|3 ^3^0|«j^e q£| 5£l^e 

0|3oP| ?|^H Hfl^q. EE&. d^^l#2j a§ q^32J ^3BfO|^^2j §^0^ o\*y ^^1321 

m^B esa^2i d^of3 tj^ii «aioi3spioii >i&i^ e^ei^^i ^^ion g^tj^ s^3s m 

qq Bi^l ^3^eid# q^i- §^o| mbiio|3S ^ SM\ £iq. 

£ 16011 £4 901 2*^01. «S(Y)S S^o^l ofb d^^l^2J q^30|| CHS ^3£F0|9 ^ h ^§ 

eH3 mgOl 1.4Kflf21 Sfg^JXI ^4:1 aH SSOI £ 17011 £A|E101 ?1^0\ W4BohXj Pi^Q. 3£1 

q. CXCC1S 5S£ £ 170i| £A|=l>ix-|g i^6fX| SfSX|Bj£. £ 17011 £A|^ BgB^(G 3 )21 D^iaS 

aisoii sisfg e^(K 3 )oi ^d^£HG3)2] -^11^ 71 ssmxi fit X| El £ IBOII £A|si g o| Oil 

oH&mb aoiE.^ siasq. 

£ 16 ^1 £ 17oii 2img, ^§^1^2} 5jg q^3i oiseis. gy^2| ^^|^ #gs ?«0|^ -i^oi 

§2£ixi atn ^3^oia ^af diy^i#2j ^ q^3oii msoi «gaq e e^p 

& HH il(chips)0| §^£|7i| =|q. 

3 £1 U- . £ ^S2J q^32l S^. OlCfloh xlS£ y^o^XI ?^3. J\oHB oh§01| U|3|B^ 

b ^01^ e^E^2| ^|0il §^£Jb g^lOI ^Ojg 4 2iq. ^^!0| 5B^^21 -^|01| §^£|b ^0| 

?120 ^e^^. SB^ffOl r63^0|M<Me CC|-q MBll 0| 3£PI tl^il SIOIAI. X||g2J *h^0| 

^ 2iq- £S. ^3BfO|M£je [L[Z\ g£^B2] ^91013^1- ^^|| ^?|£|3 MB||0|3 

sHxi>iq iifloMi gqb as 01 siq. 

£ 4 a £ 5^ m ^§oj K\2u\^x\m ^Aioiie oiiAisq. 
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£ 4UI0j|01|Ai. 2!§ P^3(11)2J ^gB|X|(13)2) fiS 51 i! P^3(11)2| a?sgo5 3 

Sofb S^l(14)2| V-X>Sg,*2| g(15a)§EHM 

£ 63f £ 7£ g ^g2| *H3dHfS|» ^A|0I|S 3g q^3(11)2| ^£qx[(13)2] H3^£0| q± 
3(11) S?Slf2S Aj£ §?l(14a)£f eU S^^ S(15b) §E||£ £]0j ^q. 

£ 8 a £ 9b £ *|4HJBS|ff £A\0\\m 0!|A|& 3^ q^3(11)2| ^£|X|(13)^ 511! 

q^3(11)5| g^gjgo^ Aj^ Iia^h M?l(14b)2j 5|Af2t§ g(15c)S| §EH^ £|0j ™Q . 

^ iog m ^goj q^3(ii)°j ^2 EAiej(i3)ei 53 ssmfe m 0|g£|^ H^ojij J| 

?IM £A|e*q. m\o\% e otoj £ - go^g 1(Z)0| SHU aigsPI ?|8H flxis =P 

S^g xit! =?S2^q(M)e str&q. 5ig q^3(ii)f aa^fe q^3(iia);n »»n sigspi ?ieH 

^S!M(S)0i| £*|£|0i 2*^. ^§a¥B1(M)£] ^§^0i| ^o^l *0|SE^ 8»HgJ2| £§(Z)(»EH0|| ?|x| 

£101 £»q. ^^jg(S)g £g =?gep| $\m ^nm e^qsf 23£loi q^3(na)£j 

^^BlXPf £M(Z)2J B|X|H(R)2f Sf^aib 3^£JS q^3(11a)2J ^££|X| 

(13)7* ±M(Z)^| £|^£|X|(R)2t ^£13 *?|?|*| Af0|2| ?|6H X|X|S|01 £[Q. 

CCh^Ai . 7Plfe mU2| 53^01 q^3(11a)£j ^ B| X| (13) 0|| g^l^Dhq q±3(11)S 0| 

Sttfe ±hs(s)oi neiois ?ixioiiAi ^?i?jxis oi^oh qg. e|x|(P)oii ch gaffe ^ yi^jo 
s qa P§ 3^ HS^aoi §£§j ^^qxi(i3)2j ««g £^(Z)°| ^sixm gJxiAi^j qs 

^§(S)oi ^^ixis^q aaejg ^xi^ ois^e* =?a ^ §3£|oi 2Jq. 

±^(Z)2J 2|^3 B|X|(R)b q^3(11a)£| ^SBJX|(13)0l| ^§ 53 ^§§ aS6ffeC|| 12?! 
SHO^q. OIIS S0)A|. £ 3, £E 5. £E 7 a £ 90|| £A|S 5S^0| Bfg5|5[7|| g^g g^, £ 11. 
£ 12. £ 13 °i £ 14011 SEAIS 51*1 id ^SaiXPJ P-Xf§« offe ±§0| 2>2j 0|g£|0i0^ &q. 

^ ^S2| ^|2^ A10II01IAI ^|4^A|0||§ 0j£ o[Uf Hf^ 511! q^3(11)7[ ?|0||A1 322 

(P)2f ^0|(H))S y^oFS. g ^§2] nm^A|0i|2j q^oil 2jo| a qqy 

^ 2iq. 

5lg q^37^ 3|30| 0H¥ S^0||. 5S^^S g^^fb Il^eJSOl □^|3E(micron)^^^ 

01 bfi?jo|C}. ^lOHAi cH^oh 3BfO|S7|7[2| 0|g0| ?l^l(Z)0i| ^tTH^ H^ojS o[± >«0| 

^i&ixib}je. g^i^^pisj oiee m&m ^ymxi ^3^01^ y^mb £i^^ bi 

xi oil Ai S3?si xi y a§ q^3i ^Iga^di a^^oiq. 

s ^goj g^>. q^a(11)^ £ 18 a £ 19011 £A|S| xf^ ±m\0\Q7\J\ 5E^ £ 20011 

£Aia £&oig ^g^^oii asiwi oigsiq. 

£ 18 SI £ 19S if^S. 01 CHI £A|=! X^ ^3Bf0|g7p|b ^3£f0|°i »g XI XI I ?|°h 

X| XI E||0|M(41)e Slf&q. X|Xm|0|g(41)S a|SE||O|S(42)0i| ^ x| £| CH ^SS0||A1 t|3oQ Sf^ 

H(Y)S EAia ^tTHS 0|S*PI ?|6H *-i3^PI(44)7f ^x|£|0| 2iq. SEff. 0| M"^3¥7|7|b 

^ei eiiq(40)S ssmia 01 5Jq aiiqsi ^eoiib sej^ q^3(ii)7i- tisfi ^ 2MI ^^l£loi 

2»q. 0| 51 Ei §||H(46)^ ^(Y)0|| 4-^lE! ^^5^ 5A|oj- ^Saia'(47)e df^ 

X|X|£|01 s^q. 

^3B|-0|«j ^§i, e||o|M(41)0| (Y) s Zl^^o^ oi^iqa^q. 51 q u||£(46)7p ^ 

gJ=(X) CHI gSSff ^3£[0|^dM ^^oF£^ ^if(X)S ?§^q. E||0|M(41)0| 90° ^ 5| 

3^3 51 &i ^IH(46)7^ Xggog ?§£|S. Y^SOII 1?8& aS2§ ±3afO|HdO| 
Hsoii ^ 2iq. 

£ 18 °| £ 1 901j £A|@ Xi^^Bf^ ^3^0|«j?p|^ &1X| 0j|A| =^!0|31 ^ i§2| 51^ P ^3 

(11)b q|0|M(41)0| Ai^ ^5]^ ^^^o^ ?|o}| X|X|£|>m E||0|M(41)0| ^|a|^o^ Hg£|Oj 

^21 51E1^IS(46)7^ Ai^ ^^E! 8>^iT°£ ^§o^| ^|oH X|X|SJ g = oj Qjccj L [DiX| ^3^0|^J 

£ 20011 £A|S £&0|g ^£f^ 51^ 1987^011 53^! gJH X1j 62 -23789^ 5^0l| ^HA| 

@ §^ g£H^I 51^1 CHd 2 ^S^l eBF^ 51^ q^3(11)7| ^12^ ^ 2i^ll ^^l£|0i 

Oj^lOII £A|£ 51^ 5^ ^enU(grip), 0| aU(61)2j ah&CHI H§£|01 51 ^ q^3 

(11)M ?^o[^ 5iq 31IE(62)S 5* h ^q. 3^(61)011^ 51 ^ q^3(ii)S £§^PI ?l oH ^ 

Sem^r 2.^ XiSi(63)0|. 0| SgJ Xi§i(63)0|| o,H| E| ^ 535§§ 7|aJ^j ^1^6^ ^ 

(64). e&0|§ eei^ 388 ME 0|» 2.^=! ¥§0| s ^S0||Ai gfl*FX| 8}7| qgoil ^1*1 

^smxi e^e ¥^¥s(65-73)# str^q. 2^3. ^ i§e qe n?\2\ Qm^y\s\ 53^ 

51^ q^3(11)^|- 0|g£|S PJ^^I Ai|Ha 4, oip. 
q^3 5|g 0 : 1~20mm 
q^3 T : 0.6-5mm 

^ 2G : 90-160° 

E|x| P : q^3^!3 O CHI CIJEf Sofb 20-200 um 
MS^OI H : q>i3^3 0 Oil m-Bf gufe 2-20 pm 
^S^S R : £ 1-£ 32j 4 1 A|OI|0l|Ai°! §§7[^ 0.02-1. Omni 
^3£F0|^ o^g : q^3*!3 0OII CQ-Bh &o\= 1 .0-BOKgf 
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^3£fO|«J : 5(M.000mm/sec 



1.0-40KgfLH2| o>§# arg&CFfe 31 S & 4 SE°>. s 

»S2| 33 a Q±3.?\ 5|§§[^ §noi as q^3(n)2| 33(0)011 uiaispil £i*xiq£ »^q±:n ^ 
JlPf DH^ 3»U &y 2| 2001 QH^ 1H ^. 100° glttH. DH^ ^8 m§0| 0|giJ 4= 51 

g & 4 s 

£ iSf £31 ^S^exiqs Ojdi ^§Jl[ 3SO| 



a?S 1 

^2 BJXie §^5PI ^loH U^^o^ m| ^3 £|^3^g 5H5[2 ^£ qX|0||b g^&tj 
a?t>> 2 

XI1 1801 ?10\M. £J\ 50 A|£ g?| ^ g2| gEHOIH, £P| ±§q E]x|^ § 

oife q^3£| 33011 qq d*»E|^ q^3. 

3 

X1|2^0|| ?i Oj Aj . nj^|^ q>i32j £|^33 0[ 1-20mmg] OH 20-200 p m£l ^q^ q^3. 

§ =PS 4 

fl|2S0|[ 2iCH Al . ^0|^ ^ q^32| 2J^330| WOmra g] Cfl 2-20 m mLH £J 3H>' q^3. 
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